Strongyloides stercoralis has a good many synonyms, such as Anguillula stercoralis, Anguillula intestinalis, Anguillula intestinalis et stercoralis, Rhabdonema intestinalis, Rliabdonema strongyloides, Pseudorhabditis stercoralis, Strongyloides intestinalis, Leptodera stercoralis and Leptodera intestinalis.
The geographical distribution of strongyloidosis is said to be almost co-extensive with that of ankylostomiasis, the physical conditions necessary for the growth and multiplication of the two parasites being identical. Strongyloides are found not only in tropical countries, e.g., India Ceylon, Cochin China, the Philippine Islands, Africa, Brazil, West Indies and many places in Oceania, but are also prevalent in certain parts of Europe and America, e.g., Italy, Germany (occasionally), round the Gulf of Mexico and near the Isthmus of Panama.
Association zvith other parasites.?Strongyloides occur more often in association with other intestinal parasites, especially Ankylostoma, than alone in the feces. In 30 per cent, of my cases of strongyloidosis Strongyloides stercoralis occurred alone in the stool, in 60 per cent, it was associated with Ankylostoma, in 4 per cent, with Ascaris, in 6 per cent.. with Trichnris trichiura. 22 per cent, exhibited intestinal polyparasitism harbouring more than one parasite, including Strongyloides, and in 12 per cent, it co-existed with microfilaria in the blood of the same patient. It has been our experience that when strongyloidosis is present with ankylostomiasis in the same patient the condition is more grave, anaemia and emaciation occur more suddenly and become more pronounced, than when ankylostomiasis exists alone, especially if the infection with Strongyloides is a heavy one.
Morphology.?The larval form of Strongyloides stercoralis as met with in the stool is a transparent, actively motile, rhabdite embryo with an attenuated head end and a sharply pointed tail. It has a short buccal capsule, double oesophageal bulbs, a row of pigmented cells extending to the tail end surrounding a median narrow intestine which ends in an anal opening a little above the tail end, and some genital cells at one side of the body a little above the junction of its middle with the lower third. The forms we most commonly met with in the stool were about 0.2 to 0.25 mm. in length and 0.016 mm. in breadth (Fig. 6. ). These larvae have got a strong resemblance to the larvae of the hookworm and it is therefore important that one should be able to distinguish between them. The points of difference between the two are: (1) the buccal capsule in the Strongyloides larva is much shorter than that of the hookworm larva; in fact the buccal capsule of the hookworm larva is about as deep as the diameter of the larva at the posterior end of the capsule, that of Strongyloides is only half as deep ( Fig. 12.) , (2) Hookworm larvae can never be found in the freshly passed stool, (3) Ankylostoma larvae are generally found devouring faecal matter; Strongyloides larvae never * do so, but simply move about in the faeces. The eggs or ova of Strongyloides rarely appear in the stool. It is generally believed that they can never appear in the stool unless violent purgation occurs. Thayer found only 2 eggs in daily examination of a case for months. I have, however, found Strongyloides eggs in the faeces on several occasions even when the patient was not suffering from diarrhoea and I am therefore inclined to believe that they are not so rare in the stool as they are believed to be. The ova of Strongyloides are so similar to the ova of Ankylostoma that it is sometimes impossible to distinguish between them (Figs, la and lb.). The points of difference are: (1) Strongyloides ova have no regular segmentation of the granular mass like the ova of hookworm, (2) the granular mass seems to be much more coarse and its outline more irregular than that of Ankylostoma ova, (3) their size (about 50 X 30 /*) also seems to be very slightly smaller than that of Ankylostoma ova. On meeting with such an ovum in the stool one can almost certainly expect to find a Strongyloides larvae in the same specimen. As according to the prevalent opinion one does not expect to find Strongyloides ova in the ordinary stool and as Strongyloides stereoralis as a pathological parasite is little known, these ova, in a hasty examination, would be easily taken to be Ankylostoma ova and .the case taken to be a case of ankylostomiasis.
To make certain that these ova were really Strongyloides ova I transferred the contents of the slide to a small watch glass and mixed them with water slightly acidulated with carbolic and kept it at room temperature (82? F.). After 24 hours a mature embryo with greenish granules was formed in one of the eggs (Fig. 2. ). I could not find the other two eggs that were in the original slide. When trying to look at the object with the high power of the microscope, the lens of the latter rubbed against the cover slip and displaced it a little. But this little accident mechanically delivered the embryo out of its sheath, which I then found lying empty by its side (Fig.  4. ). The embryo thus mechanically delivered remained sluggish for some time in an attitude of wriggling (Fig. 3 .) and then began' movement. This young embryo was then incubated under the cover-glass by the method described below and grew to about 0.2 mm. in length and when stained by introducing a little dilute methylene blue solution under the cover-glass exhibited the short buccal capsule characteristic of Strongyloides stere oralis. It did not, however, live for more than 12 hours after that, owing perhaps to its premature birth.
I had opportunities of seeing some newly hatched Strongyloides larvae in stools. They were about 0.18 mm. in length and about 0.009 mm. in breadth (Fig. 5.) .
They were small wriggling bodies, with very sluggish movements at first, but developed active powers of motility very soon.
At first no oesophageal bulb is visible and the whole of its body is stuffed with greenish STRONGYLOIDOSIS. looking granules, with some big round granules at the spot where the oesophageal bulb is forming (Fig. 5a.) .
Development of Strongyloses stercoralis.
Incubation experiments.?To study the development of Strongyloides larvse the stool must be mixed with a non-putrefying fluid such as water, and must be supplied with a moderate amount of oxygen. If the stool becomes dry, the strongyloid larvse rapidly die; as also when germs of putrefaction grow, which kill it rapidly. I at first used to mix the stool containing strongyloid larvae with carbolic solution (1 in 10), but it was always a matter of difficulty to ascertain how much carbolic to add; for if more than what is necessary is added, the larvse wowld die, and if less, the germs of putrefaction could not be prevented from growing, and these would kill the young larvse.
The Cover-glass method.?To counteract the above difficulties, I devised a simple and expedient method.
A little fresh stool containing strongyloid larvse is put on a clean microscopic slide, mixed with a little sterile water and covered with a thin cover-glass. As the larvse are more abundant in those parts of the stool which are moist, the specimen should be prepared from such material, preferably from the interior and not from the surface of the stool, which becomes dry very soon. The cover-glass is put on in such a way that there is no air bubble beneath it. The three sides of the cover-glass should now be perfectly closed with vaseline and the fourth side partially so, so that little intervals are left for the air to get in (Fig. 11 .)* The specimen is then kept in a closed almirah, or an incubator which is not working, i.e., at room temperature (80? to 85? F.). The advantages of this method are that (a) a moderate amount of air will get beneath the cover-glass, yet the stool will not dry up rapidly, (b) germs of putrefaction will not grow, (c) the slide is always ready for examination and the growth of the rhabditiform larva into the filariform larva can be seen under the microscope in all stages of its development. The only precaution that is necessary is to introduce a little sterile water beneath the cover-glass every 24 or 48 hours as the stools become dry, by removing the vaseline from the fourth or partially covered side, and introducing the fine edge of a cataract knife dipped in water beneath it. This helps to replenish the little water needed without disturbing the larvse greatly. The side is to be again partially luted with vaseline as before.
Even without this precaution the larvse would live for about a week, and would be found near big air bubbles, into which they are found occasionally to dip their heads to get, as it were, a sniff of oxygen. By the.method described above, larvse have been kept alive for about two weeks and their full development into the filariform larvse and into the male and female forms studied.
The temperature most suitable for this development has been found to be 75? to 85? F. Young rhabditi-form larvae, about 0.18 mm., have been found to grow into the filariform larvae, about 0.45 mm. in length.
After growing into the filariform stage, a further differentiation into the two sexes occurs, even within 48 hours. The female forms ( Fig. 10 .) are much bigger than the male forms being about 0.7 mm. in length and more than double as broad as the male forms.
Their bodies are found full of eggs, which have been found to develop inside them under the cover-glass and discharge very minute rhabditiform larvse. This second generation may grow under the coverglass if the specimen has been properly prepared.
The female forms have their tail ends drawn out into a very fine straight point; and have got a blackish alimentary canal which stretches along the whole length of (their bodies, to end a little above the tail end. The male forms have no eggs inside, have curved tails, and two spicules on the cloaca (Fig. 9.) .
From the above descriptions it is evident that the cover-glass method is a very suitable method for studying the development of Strongyloides stere oralis.
Life History.?The parent worms which are about 2 mm. by 34 n lie deeply in the mucous membrane of the intestine and the ducts communicating with it, e.g., the ducts of Lieberkiihn. They may sometimes be found even in the biliary and pancreatic ducts. The sex of the parent worms are unknown, some say that they are hermaphrodites, some say there are parthenogenetic females. The eggs are said to be oviposited into the mucosa of the host's intestine, to incubate in the faeces and to be passed a day or two afterwards. How often the parent worm breeds, or if there is more than one parent worm, and whether all of them breed together are matters very difficult to ascertain. But by counting daily the number of larvae in 3 or 4 slides prepared from the stool of the same patient who usually showed a large number (30 to 40 per slide) I observed that at an interval of 10 to 15 days there was a sudden rise in the numbers, which rose to 150 or even 250 per slide.
During this stage larvae were found lying in big groups or rows of 10, 20, 30 or even 40 in different parts of the slide. These forms are actively motile, of medium size or even smaller, and seemed to be newly hatched. These observations would lead one to believe that Strongyloides stereoralis breeds at least twice a month.
Symptoms.?When strongyloid infection is associated with infection by Ankylostoma or
Ascaris, it is impossible to separate the symptoms caused by Strongyloides from those due to the latter parasites.
When present in small numbers, strongyloid infection may give rise to no symptom other than intestinal catarrh and a slight tendency to diarrhoea. Whilst ordinary individuals have only one motion per day, a patient with strongyloidosis has a tendency to two or three stools a day. But they do not generally feel any weakness on account of this. If their blood is examined at this stage, however, their [Aprii,, 1923. hemoglobin percentage would, in all probability be found to vary from 40 to 60 per cent. and though healthy looking, and even, fat, their weight would, in most cases, be found to be less than the average for a man of their height by 5, 10, 20 Symptoms.
Some authorities consider Strongyloides to be the cause of sprue. When present in large numbers they may cause intermittent diarrhoea (Loos) or even "continuous diarrhoea, anaemia and emaciation" (Hare). That they may cause diarrhoea is admitted by a large number of authorities, e.g., Loos, Manson, Osier, Hare and Caille and that they may cause anaemia is admitted almost unanimously.
Darling, however, concludes from his studies that Strongyloides are not the cause of severe diarrhoea, though they may cause moderate anaemia.
The following table shows the blood picture and symptoms of some of the cases of pure strongyloidosis and mixed infection investigated by us.
Treatment.?Thymol given in the usual dose of 30 grs., Manson's mixture, betanaphtol, etc., had no effect on strongyloid infection in several cases in whom a' mixed infection of Ankylostoma duodenale and Strongyloides stercoralis existed, although ankylostome ova disappeared under such treatment. Sublimed sulphur in doses of 10 to 15 grs. twice daily, pushed up to a total dose of 250 grs., was tried in a case which showed a large number of Strongyloides (in which ankylostome ova disappeared under treatment with Manson's mixture and thymol).
The effect of sulphur was studied by examining every day 4 slides prepared from the stool of the patient, and eounting the number under two heads?the living and the dead larvae found. Sulphur showed a temporary beneficial effect, which passed off as soon as the remedy was discontinued.
Carbon tetrachloride was also used in the same case without much benefit. As yet no suitable remedy for strongyloidosis has been found.
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